Introduction
On the basis of a physical model of the fluid motion around a blade, a power correlation for both anchor and helical ribbon impellers was previously proposed by the authors12}.
This correlation assumed a constant blade width, w9 although the theoretical term derived from the physical model included blade width as one of the geometrical variables.
In this work, with blade width and number of blades added to the experimental geometrical variables, power consumptionmeasurementshave been carried out in Newtonian liquids under laminar flow conditions.
As a result, all the geometrical variables have been incorporated into the power correlation.
Experiment
The general configuration of a helical ribbon impeller is shown in Fig. 1 and the geometrical variables of the impellers used are summarized in Table 1 . In addition to these impellers, a special single helical ribbon impeller, SH6', was used to measure the power consumed around the arms which support the blades. This impeller had the same geometry as the SH6 with an additional six arms. The experimental procedure was as described in the previous paper12K
Results and Discussion
The relation between power number, NP, and
Reynolds number, Re, can be represented by the following equation as suggested by many investigators2-4'9'10).
NP-Re=C
C is a function of the geometrical variables, and experimental values of C are also summarized in variables on power to be evaluated more precisely, it would be more satisfactory for the total power consumption to be given by the sumof the power consumption of the blades and that of the arms which support the blades. From the drag flow analysis shown in the appendix, the power consumption of an arm can be described by the following equation.
(J\0.15/r \3.15 d) \d)^^Ê quation (2) indicates that the geometrical ratio of rH/d, which is equal to 1/2-w/d, has a large effect on the power consumption of an arm. With the substitution of da/d=3/ll5 and rbi/d=l/2 into Eq. (2), a value offrom 3.3 to 4.5 for NPa'Re was obtained for SH6' and was close to the measured value of 5. Since the difference between measured and calculated values is small and can be neglected compared with the value of C for SH6, Eq. (2) can be used to express the effect of the geometry of an arm on power consumption. The range ofRe0-15 was 0.7 to 1.4 within the limits of the experimental Re covered in this paper, i.e. O.l^Re^lO. Therefore, we set Re0 15=l for convenience.
Thus the total power for the impeller is given by
=r ( The five constants in Eq. (3) were determined by a multiple non-linear regression using all the data shown in Table 1 . The values ofd and e were found to be 1.02 and -0.006 respectively. From the result, it can be concluded that power consumption increases nearly proportionally to the number of blades while the effect of blade width on power consumption is expressed by the theoretical term derived from the physical model previously proposed125. Therefore, 
